stirring, 16 ml of THF solution including linear PSt chains with the free radicals was pumped into a 94 series of NIPAM (1.25×10 -3 g/ml, 1.04×10 -3 g/ml, 0.75×10 -3 g/ml and 0.11×10 -3 g/ml) and BIS 95 aqueous solution, respectively. Experimental parameters were listed in Table 1. The solubility  96 parameter is a very important factor for the formation, size and distribution of the nanospheres. The 97 polarity of the mixture changed simultaneously when THF was pumped into water. The polarity of 98 the mixture, δm, can be calculated following as, 99 Meanwhile, because of the meeting chances of the precursor spheres increasing, the monodispersity 129 of the spheres decreased. When the stirring rate was lower than 800 rpm, the diameter of the 130 nanospheres decreased obviously. Therefore, the better stirring rate to prepare monodispersed 131 nanospheres was chosen to 800 rpm. In the following experiment, the stirring rate was adopted at 800 132 rpm. 133 the mean diameters of the samples were almost at the same level, and the final morphology became 155 better. However, when the polymerization time increased further, the mean diameter of the samples 156 increased obviously, and the final monodispersity became worse. When the polymerization time was 157 not very long (e.g., less than 6h), the length of linear PSt chains was relatively short and the small 158 size of the precursor spheres was not very large. This was helpful for preparing smaller spheres with 159 good monodispersity (δ<0.4) [16, 17] . However, the diameter of the precursor spheres increased so 160 fast when the polymerization time was more than 6h. 
166
From the above results, to prepare PSt core and PNIPAM shell spheres by using this technology, the 167 first effect factor was the polymerization time of St, and the second was the stirring rate. The optimal 168 parameters should be selected at a stirring speed with 800 rpm, a relatively dilute NIPAM 169 concentration such as 0.11×10 -3 g/ml, and 6 h polymerization time of St. The preparation parameters 170 of the sample H was close to the optimizing conditions. Figure 5 shows the hydrodynamic diameter 171 of the sample H determined by temperature-programmed photon correlation spectroscopy. The result 172 displays that the mean hydrodynamic diameter was about 63 nm, and the number percentage of the 173 nanospheres with diameters from 59 to 69 nm was up to 95% which means the monodispersity of 174 nanospheres. 175 176 In summary, we have prepared polystyrene cores-crosslinked poly(N-isopropylacrylamide) shells 180 nanospheres by using collapsed polystyrene as templates. The collapsed polystyrene cores/templates 181 8 were resulted from changing polarity of the solvent. The poly(N-isopropylacrylamide) shells were 182 fabricated under the free radicals on the surface of the templates. 
Preparation of Nanospheres 203
The proposed fabrication of the nanospheres included two-step process according to that published 204 previously [18] . The first step was to obtain linear chains of polystyrene (PSt) by free radical method. 205
The process was as follows. The second step was to prepare poly(N-isopropylacrylamide) ( The mean diameter and monodispersity were obtained by statistical method using a digital image 236 analysis system based on the SEM and TEM photographs. During the analysis, the number in each 237 photograph need be more than 300. The mean diameter was equal to sum of multiplication of the size 238 and corresponding number percent of all spheres. To character quantitatively the monodispersity of 239 the samples, an index named the size dispersal coefficient, δ, is defined as 240 where Dn (n = 10, 50, and 90) denotes the cumulative number percentage of spheres with a diameter 242 up to Dn equal to n %. The δ is smaller, the size distribution means narrower [16, 17] . 243 244
Characterization of Hydrodynamic Diameters of the Samples 245
The hydrodynamic diameters of the prepared samples at room temperature were determined by 246 temperature-programmed photon correlation spectroscopy (TP-PCS, Brookhaven BI-9000AT, USA). 247
The dispersed samples in water were allowed to equilibrate thermally for 10-15 min before 248 measurements. The hydrodynamic diameters of spheres were calculated from diffusion coefficients 249 by the Stokes-Einstein equation, and all correlogram analyses were performed by using the 250 manufacturer-supplied software. 
